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Preliminary and Short Report
A METHOD OF SPLIT SKIN AUTORADIOGRAPHY*
Luii GIACOMETTI, M.SC., PH.D. AND FULVIO ALLEGRA, M.D.t
The purpose of this paper is to present a method
for studying with high resolution autoradiography
the biosynthesis of DNA in split-skin preparations.
The method detects 111-thymidine-labeled cells on
a layer of nuclear track emulsion applied directly
MATERIALS AND METHODS
The materials were obtained from 10 adult male
guinea pigs and two rhesus monkeys (Macaca
mulatto). The hair from the back and chest was
Fm. 1. Split-skin autoradiograph of the skin of a monkey. A illustrates an area of normal
epidermis; B is from a proximal area of a wounded epidermis. (X 100)
to the undersurface of the epidermal sheet. This
method allows certain problems of cell prolifera-
tion kinetic and sites of isotope incorporation to be
seen and studied in a complete and undistorted epi-
dermal architecture.
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first clipped with electric clipper and then removed
with a depilatory cream. The denuded areas were
washed with 70% alcohol and the biopsy specimens
excised and placed into a moist chamber consist-
ing of a Petri dish containing 4—5 ml of culture
medium 199. The subcutaneous fat and the deeper
part of the dermis were removed under a dissecting
microscope. Pieces of skin 0.5 cm square were
placed in Falcon® organ culture dishes with grids
and incubated for 4 hours in culture medium 199
containing 2.5 pc per ml of 1H-thymidine (specific
activity 6.7 c/mM) at 37° C under 5% CO2 air
mixture. After incubation, the skin was immersed
f or about 30 minutes in a pre-heated aqueous solu-
tion of 2 N NaBr at 37° C (1). The piece of skin
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Fcc. 2. Dopa-stained autoradiograph of an epidermal sheet from the back skin of a guinea
pig. Note few melanocytes and silver grain deposits in A and B, indicating 3H-thymidine iu-
corporation in the epidermal cells. (X 160— X 315)
was then placed under a dissecting microscope and
the epidermis was separated from the dermis with
watchmaker's forceps and fixed for 3—4 hours in
10% formahn; some epidermal sheets were treated
with 1:1000 DOPA solution (2) and then fixed for
3—4 hours in 10% formalin. The epidermal sheets
were attached underside up to a glass slide with an
aqueous solution of heated 1% gelatin (3). The
slides were placed for several hours in a chamber
with formaldehyde vapor at 40° C; they were then
washed in several changes of distilled water and
dried. Two biopsy specimens obtained from a 24-
hour first intention wound inflicted in the chest of
the two monkeys were treated in the same manner.
We used Kodak NTB2 autoradiographic emul-
sion and coated the slides according to the tech-
nic of Messier and Leblond (4) and Joftes (5, 6).
The slides were dipped for 2 seconds in the emul-
sion, heated at 45° C in a constant-temperature tis-
sue flotation water bath, dried in a vertical posi-
tion for 1 hour, and exposed 1 month at 4° C in
plastic boxes containing Drierite®. All of the
slides were developed at 20° C in Kodak developer
D-19 for 2 minutes, washed 14 seconds in stop bath
SbSa, and then fixed in Kodak fixer for 3 minutes.
After the washing in running water for 30 minutes,
the slides were dehydrated and mounted with Per-
mount.
RE5ULTS AND Di5CU55iON
This technic is simple, reproducible and has the
advantage of demonstrating labeled epithelial cells
in a three-dimensional view. The use of gelatin to
fix the epidermis to the slide before coating with
the emulsion should cause no undue difficulty if the
epidermal sheets are intact and all of the hair has
been removed. We observed no swelling or dis-
placement of the emulsion layer; and the scatter of
grains, or loss of resolution, was minimal.
This technic is particularly useful to study
wounded skin since it will show the relationship of
epidermal proliferation with ridges and appendages.
Figure 1 is an autoradiograph of split-skin prepara-
tion in which a large number of nuclei in the vicin-
ity of the injury zone have incorporated 'H-thy-
midine. A combined splitting-dopa-autoradiogra-
phy is feasible; Figure 2 shows an autoradiograph
of just such a technic. The present method em-
ployed in vitro 'H-thymidine uptake, but it could
also be applied in vivo.
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